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in a standard deviation, i.e. dosimetric precision, of 0.14 Gy 
between the gel and film measurement while differences of 
0.11 Gy for the gel and 0.13 Gy for the film was found when 
comparing to the calculated dose distribution. 
 
 
 
Conclusions: Both gel and film reproduced the delivered 
dose distribution with only small deviations. In addition, the 
gel measurement showed slightly higher dosimetric precision 
than the film when compared to the calculated distribution. 
This study therefore shows that this 3D dosimetry system can 
provide dosimetric precision that is comparable with 
radiochromic film dosimetry. 
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Purpose/Objective: To evaluate and characterize a 
luminescence screen based QA system as implemented in SRS 
treatment field verification of a linac system. 
Materials and Methods: The home-made QA system consists 
of a set of PMMA block, a luminescence screen 
(interchangeable between plastic scintillator and fluorescent 
screen), a CCD camera and a light-tight box. The 
characteristics of fluorescent screen (Kodak, Lanex regular 
screen) and plastic scintillator (Apex, Anthracene with base 
polyvinyltoluene) were quantified on a linac (VARIAN 
TrueBeam). The PMMA block has a size of 30cm x 30cm and 
different build up thickness can be used depending on beam 
energy and the depth of beam profile to be evaluated. 10 cm 
thick PMMA was put behind the screen to ensure enough 
backscatter radiation. The signal light was reflected by a 
mirror below the transparent PMMA to a CCD camera away 
from the PMMA block. Dose linearity was examined on both 
materials by applying a range of MU from 1 to 300 under a 
10cm X 10cm radiation field. After applying a median-filter 
to remove radiation induced noise from the captured image, 
the mean signal of a small ROI (10 cm2) at the centre were 
calculated and correlated with the corresponding doses. The 
system can then be calibrated. Dose rate dependence was 
tested by varying dose rate from 200 MU/Min to 600 MU/Min. 
Energy dependence was also investigated with different 
radiation energies including 6MV and 15MV photon beams and 
6MeV, 9MeV, 12MeV, 16MeV, 20MeV electron beams. Parasitic 
Cherenkov emission signals were eliminated by applying a 
deconvolution kernel on the original signals. Small circular 
field size measurements, from 7.5mm to 30 mm in diameter, 
were done at the appropriate depth. Both inline and crossline 
absolute radiation profiles of the circular fields were then 
obtained. 
Results: The pixel values increase linearly with the delivered 
dose up to 3Gy and a linear regression analysis yields R2 > 
0.99. In this system, the minimum detectable dose is 12 mGy 
for plastic scintillator and 2 mGy for fluorescent screen on 
6MV beam. In dose rate dependence test, plastic scintillator 
has a maximum deviation of 1.3% from 200MU/Min to 600 
MU/Min on 6 MV while fluorescent screen has a maximum 
deviation of 1.1%. Plastic scintillator shows a maximum 
deviation of 4.2% for photon beam energy up to 15MV and 
electron beam energy up to 20MeV. Fluorescent screen shows 
clear energy dependence. The pixel size of the system is 
about 0.26 mm. In small circular field sizes measurement, 
measured dose distributions agree with the data generated 
by TPS. The gamma index passing rate for 7.5mm and 30 mm 
diameter collimator is 98.8% (2% dose difference /1 mm DTA) 
and 99.0 % (2% dose difference /1 mm DTA) respectively. 
 
 
 
Conclusions: The luminescence screen based quality 
assurance system we developed has excellent dose linearity 
and dose rate independence. The system can provide fast and 
precise absolute dose verification of a treatment beam after 
calibration. The high precision characteristic of the system 
makes it valuable for dose verification of small treatment 
beams. 
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